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1 Introduction
$K$ . $K$ $k$ , $G_{K}=\mathrm{G}\mathrm{a}1(\overline{K}/K)$
torsion $\rho$ $\rho$ $f(\rho)$ $f( \rho)=1+\sup(u\in \mathbb{Q}_{>0}|$
$\rho(G_{K}^{u})=1)$ ( $G_{K}^{u}$ ). $\mathcal{O}_{K}$
$\mathcal{G}$
$\mathcal{G}$ $c(\mathcal{G})$ ,
$\mathcal{G}$ generic fiber $\rho_{\mathcal{G}}$ , $f(\rho_{\mathcal{G}})\leq c(\mathcal{G})$
. $c(\mathcal{G})$




$K$ , $\pi$ $K$ , $e$ $K$ $v$ $K$
$v(\pi)=1$ $K$ ,
. , $A$ $\mathcal{O}_{K}$ , $j\in \mathbb{Q}_{>0}$
GK $F^{j}(A)$ ([2]).
$\rho$ : $\mathcal{O}_{K}[T_{1}, \ldots ,T_{d}]arrow A$ , $I$ . $j=l/k$
, K-algebra
$A_{K}(\rho, k, l, A)=K\otimes_{\mathcal{O}_{K}}(\mathcal{O}_{K}[T_{1}, \ldots,T_{d}][I^{k}/\pi^{l}])^{\Lambda}$
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( $\Lambda$ \pi \pi ) $K$-affinaid algebra([4]) .
$K$-affinoid variety $X=X_{K}(\rho, l, k, A)$ $\pi_{0}(X_{\overline{K}})=$
$.\mathrm{E}$ K/K: \pi O $(X\mathrm{x}_{K}K’)$ $F^{j}(A)$
$\text{ }$ .
$\mathcal{O}_{K}[T_{1}, \ldots, T_{d}]arrow A$ $k,$ $l$ $A$ $j$
GKG . $A\vdash+F^{j}(A)$
$F^{j}$ : ( $\mathcal{O}_{K}$ ) $arrow$ ( GK )
.
$I=(f_{1}, \ldots, f_{r})$ , $X=\{z\in m_{\overline{K}|v(f_{1}(z))\geq j,\ldots v(f_{f}(z))\geq j\}}$ .
$F(A)=\mathrm{H}\mathrm{o}\mathrm{m}_{O_{K}-alg}.(A,\overline{K})=\{z\in\overline{K}|f_{1}(z)=\ldots=f_{r}(z)=0\}$
$F^{j}(A)$ $G_{K}$-equivariant map ,
$A$ $\mathcal{O}_{K}$ relative complete intersection $F(A)arrow F^{j}(A)$
([2, Proposition 6.2]).
$\mathcal{G}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)$ generic fiber etale $\mathcal{O}_{K}$
, geometric closed fiber $\overline{k}[T_{17}\ldots, T_{r}]/(T_{1}^{p^{n_{1}}}, \ldots, T_{r}^{p^{n_{f}}})$ $\mathrm{A}\mathrm{a}$
, relative complete intersection ,
. $F^{j}(\mathcal{G})$ GK ,
$F(\mathcal{G})=\mathcal{G}(\overline{K})arrow F^{j}(\mathcal{G})$ GKK .
$A$ $c(A)=c(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A))$ ,
$c(A)= \inf(j\in \mathbb{Q}_{>0}|F(A)\simeq F^{j}(A))$
([2, Proposition 6.4]).
$c(A)$ $A$ monogenic .
$A=\mathcal{O}_{K}[T]/(f(T)\grave{)}$ $\mathcal{O}_{K}$ monogenic , $A\otimes_{\mathcal{O}_{K}}K$
separable . $z_{1},$ $\ldots,$ $z_{d}$ $f(T)$ ,
.
$\bullet$ $f(T+z_{i})$ Newton polygon $i$ . ( polygon $P$
)
$A$ $K$ , $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)$
. , zero section $T=0$
, $P$ $f(T)$ Newton polygon .
, $P$ $(d_{1}, f_{1}),$ $(d_{2}, f_{2}),$ $\ldots,$ $(d_{r-1}, f_{r-1}),$ $(d_{r}, f_{r})$ ,
$1=d_{1}<d_{2}<\ldots<d_{r}=d,$ $f_{1}>f_{2}>\ldots>f_{r}=0$ . $P$
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m $s_{m}=(f_{m}-f_{\mathrm{F}72+1})/(d_{m+1}-d_{m})$ , y
$t_{m}=d_{m+1}s_{m}+f_{m+1}$ . , $s>0$ $F(A)$ $\sim_{s}$
,
$z\sim_{s}w\Leftrightarrow v(z-w)\geq s$
. $P$ Herbrand $\varphi_{P}(s)$ ,
$\varphi_{P}(s)=$ ($Y=-sX+t$ $P$ $t$ $\inf$)
. ,
Theorem 1. $F^{\varphi_{P}(s\}}(A)=F(A)/\sim_{s}$ . , $t_{m}<a\leq t_{m-1}\Rightarrow$




$\mathcal{G}_{s}(\overline{K})=\{z\in \mathcal{G}(\overline{K})|v(z)\geq s\}$ ,
$\mathcal{G}^{t}(\overline{K})=\mathrm{K}\mathrm{e}\mathrm{r}(F(\mathcal{G}. )=\mathcal{G}(\overline{K})arrow F^{t}(\mathcal{G}))$ ,
$\mathcal{G}_{s}$
$\mathcal{G}^{t}$ $\mathcal{G}$ schematic closure,
, $\mathcal{G}^{\varphi P(S)}=\mathcal{G}_{s}$ .
.
$\bullet c(\mu_{p^{n}})=ne+e/(p-1)$ .
$\bullet$ $c(\mathcal{G}(r))=pr/(p-1)$ , $\mathcal{G}(r)$ $T^{p}=\pi^{r}T$ Ray-
naud Fp- ([7]).
$\bullet$ $c(\mathcal{G}(r_{1}, r_{2}))=p(r_{1}+pr_{2})/(p^{2}-1)$ , $\mathcal{G}(r_{1}, r_{2}),$ $r_{1}\leq r_{2}$ , $T_{1}^{p}=$
$\pi^{r_{\ddagger}}T_{2},$ $T_{2}^{p}=\pi^{r_{2}}T_{1}$ Raynaud Fp2- .
Remark 2. $K’$ $K$ , $e(K’/K)$
, $c(A\otimes 0_{K}\mathcal{O}_{K’})=e(K’/K)c(A)$ .
Remark 3. $K$ $k$ ,
$G_{K}^{j}$ ,
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$K$ etale algebra $L$ $j>c(\mathcal{O}_{L})\Leftrightarrow G_{K}^{j}$ $\mathrm{H}\mathrm{o}\mathrm{m}_{K-alg}.$ ( $L$ , K)&
trivial ,
, $k$ $G_{K,cl}^{j}$
1 $G_{K,d}^{(j)}=G_{K,cl}^{j-1}$ ([2, Definition3.4]).






$j>c(A)\Rightarrow G_{K}^{j}$ $F(A)$ ,
.





Theorem 4. $K$ $(0, p)$ , $\mathcal{G}$ $\mathcal{O}_{K}$
$p^{n}$ , ,
$c(\mathcal{G})\leq ne+e/(p-1)$
. $j>ne+e/(p-1)$ $G_{K}^{j}$ $\mathcal{G}(\overline{K})$
.
Proof. , $K$ ,
$G_{K}$ $\mathcal{G}(\overline{K})$ $\zeta_{p^{n}}\in K$ , . $\mathcal{G}$





, $c(\mathcal{G})\leq c(\mathcal{M})\leq ne+e/(p-1)$
.
, $\pi$- generic fiber
, , $c(A)$
. $F^{j}(A)$ , $j$
$N$ , $F^{j}(A)$ $I+\pi^{N}$
. $I$ $\rho$ $\mathcal{O}_{K}[T_{1}, \ldots, T_{d}]arrow A/\pi^{N}$
. ,
$F^{j}(A)$ $A/\pi^{N}$ .





GKK $\mathcal{G}(\overline{K})$ $\mathcal{G}\mathrm{m}\mathrm{o}\mathrm{d} \pi^{N}$
.
Remark 5. $\mathcal{G}$ $\mathcal{G}’$ , $n$-truncated Barsotti-Tate , $\mathcal{O}_{K}$ $(n+1)-$
truncated Barsotti-Tate $p^{n}$-torsion , .
,
$\mathcal{G}\simeq \mathcal{G}’\mathrm{m}\mathrm{o}\mathrm{d} p^{n+1}\Leftrightarrow \mathcal{G}\simeq \mathcal{G}^{f}$
. Brueil ([5]) . $N=$
$e(n+1)$ , $ne+e/(p-1)$
, generic fiber $c(\mathcal{G})$ .
$c(\mathcal{G})$ $\pi$- generic fiber




$K$ $(0, p)$ . $E$ $\mathcal{O}_{K}$
](X) $=px+\ldots+c_{p}X^{p}+\ldots$ $E$ formal completion $p$






$ne+e/(p^{2}-1)$ if$f\geq pe/(p+1)$ .
Proof. $f=0$ ( $E$ ordinary) , $K$ $E[p^{n}]$ t
$\mu_{\mathrm{p}^{n}}$ disjoint union $c(E)^{n}])=c(\mu_{p^{n}})=ne+$
$e/(p-1)$ . $f>0$ ( $E$ supersingular) $E[p^{n}]$ monogenic
1 $c(E[p^{n}])=ne+s$ , $s= \sup_{z\neq 0\in E\mathrm{b}^{n}](\overline{K})}v(z)$ .
$E$ $p^{n}]_{s}$ pb $p$ , $s= \sup_{z\neq 0\in E\mathrm{b}](\overline{K})}v(z)$
, $f<pe/(p+1)$ $s=(e-f)/(p-1),$ $f\geq pe/(p+1)$
$s=e/(p^{2}-1)$ $[p](X)$ Newton polygon .
.
$\bullet K=\mathbb{Q}_{5}(5^{1/20}),$ $E$ : $y^{2}=x^{3}+\pi_{K}x+1,$ $E’$ : $y^{2}=x^{3}+\pi_{K}(1+$
$5\pi_{K}^{5})x+1$ , $c(E[5])=24.25$ , $E[5](\overline{K})\simeq E’[5](\overline{K})$ .
$\bullet K=\mathbb{Q}_{5}(5^{1/20}),$ $E$ : $y^{2}=x^{3}+\pi_{K}^{11}x+1,$ $E’$ : $y^{2}=x^{3}+\pi_{K}^{11}(1+$
$5\pi_{K}^{3})\mathrm{x}+1$ , $c(E[5])=22.75$ , $E[5](\overline{K})\simeq E’[5](\overline{K})$ .
$\mathcal{O}_{K}$ $E[5]\simeq E’[5]$ .
$\bullet K=\mathbb{Q}_{5}(5^{1/6}),$ $E$ : $y^{2}=x^{3}+\pi_{K}x+1,$ $E’$ : $y^{2}=x^{3}+\pi_{K}(1+5\pi_{K}^{2})x+1$ ,
$c(E[5])=7.25,$ $E[5](\overline{K})\simeq E’[5](\overline{K})$ . $\mathcal{O}_{K}$
$E[5]\simeq E’[5]$ .
$\mathcal{G}^{j+}=\bigcup_{j’>j}\mathcal{G}^{j’}$ .
Theorem 7. $f<p^{2}e/p^{n}(p+1)$ , $E[p^{n}]^{pe/p^{n}(p-1)+}$ $\mathbb{Z}/p^{n}$
1 . $n=1$ canonical subgroup
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, $\mathcal{G}$ generic fiber $\pi$- $c(\mathcal{G})$ sharp
, . $K=K^{nr}$ .







. L, , $c(\mathcal{G})\leq ne+e/(p-1)$ ( $\zeta_{p}\in K$
1 ) sharp ( , $\mathcal{G}$
supersingular reduction $\mathrm{E}$ ffi torsion, , $f>e,/2$
$\mathrm{m}\mathrm{o}\mathrm{d} p$ ).
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